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OBJECTIVE

- 

since 1953, applicants for enlistment in the Army have been required
to pass the Enlistment Screening Test (EST) before being sent to an Armed
Forces Examining Station to take the Armed Forces Qualification Test
(~~~T) . The current forms 3 and 4 of the EST, consisting of 148 items and
requiring 45 minutes to administer , have been operational since 19%.
These forms yield a full range of percentile scores . However , the require-
SLent is merely to predict pass -fail, that is , to provide “go-rio go” inf or-
fl2atIofl .

The feasibility of drastically shorten ing the EST has been suggested
by research fron two quarters . Cronbach and Warrington (3) showed that
shor t multiple-choice tests built of items of uniform difficulty for use
with a particular qualifying score can be as valid as longer tests cover-
ing a full range of item difficulty. U. S. APflO experience with the Army
Qualification Battery (i ,4) showed that where concern focused on a narrow
range of ability (he re , primarily AFQT Category IV), tests could be
shortened by omitting I tems substan tially above and below the difficulty
le !el of concern w~thout appreciably impair ing effectiveness.

~?aters and Heerzaann (5) applied a theoretical model based on this
approach to the problem of develorLi~ a shorter EST. The ir study involved
selection of a small number of items , all at a given level of difficulty--
the cut point of concern on the P~~T--rather than a wide range of diff I-
culty as in the current EST. Item responses were correlated with a pass-
fail criterion at selected cut points on AFQT (using phi coefficients and
tetra choric r ’s) ,  and the results were compared with results of similar

S correlation for the 1~8-item test. Short tests of 8 items of a given p-
value were f ound to be substan t ially as effective in predicting pass-fai l
on AP~T as was the 48-item EST. It was also shown that the a prior i
method of item selection for the C-item tests produced as good or higher
validi ty than did more complex test selection procedures . The a priori
metL -1 capitalized on the lmown greater correlation with AFQT for the
Verbal and Arithmetic Reas )n ing subtests as against the Pattern Analysis
and Shop Mechanics subtests; hence, the short test merely called, for four
vocabulary items and four arithmetic reasoning items, all with corrected
p-values reflecting the cutting score .

The 8-item tests studied by Wat~ers and Ifeerrnann were synthetic tests
based on item statistics previously obtained when the 8 items were in- --_____

S cluded. in 100-item tests . No 8-item test had been administered at any -

time. The next logical step in the research process was to construct and
administer an 8-Item test built accord ing to the model and compare the
results with those obtained from administration of the 148-item test.
Accomplishment of this step was the main purpose of the presen t study .
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C0NS1!~~ TION OF TtIO SHORT EST ’S

Two 8-item tests , 5-1 (PT Z1e84) and 6-2 (PT ~1~86) were constructed
of items having p-values (corrected for chance success) as near to .69S as possible , in order to reflect the 31st percentile cutting score . 11]
the Waters and Heermann stud~y, a phi coefficient and a tetrachoric r
were obtained for each item against a pass-fail criterion on AFQT, and
item selection gave cons ideration to both p-values and validity coef-
ficients against operational AFQT. Since such coefficients were not
available for the prese nt study, item selection was based primarily on
p-value with secondary consideration given to the item-test biseria l
correlation coefficient. The items selected for the two short tests ,
toge the r with sources and. available statistics , are shown in Table 1.

VALIDATION OF EST S-l and. 6-2

SA~ ’IES ~~S’~ D

The decision was made to base the major portion of the study on
selective service registrants rather than on applica nts for enlistment

S 
- -even though the new tests were inten ded for eventual use with applicants
--since applicants would already have taken a form of EdT operationally .
Use of registrants was judged to be less biasing on the short EST score s
than the experience or practice applica nts would have gained by taking
the longer test.

The two 8-item tests were administered at Armed Forces Examining
Stations selected to provide a reasonable geogra phic coverage - -Newark ,
Balt imore , Colianbia, Chicago , Los Angeles . At each A~~S, five samples
were tested , four of selective service registrants and one of applicants
for enlistment.

The total number of cases from the five stations ~1as as follows :
Sample 1: 250 registrants (pre inductees without pri or

military service) given Form S-i
Sample 2: 250 registrants given For m S -2
Sample 3: 200 registrants given 1e8-item operat ional EST-li.
Sample hA: 200 registrants given S-i f~ilowed. by S -2

14B: 200 registrants given S-2 f~Uowed by S-i
Sasple 5: 200 applicants for enlistme: tt given Porn 6-1

The principal purpose of Sample 14 was to determ ine the equivalence
of the two short tests • At the same time, by combining the score s on the
8-item tests , the characteristics of a 16-item test could be estimated.
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Table 1

SOURCES AND PIEM S~~1TISTICS FOR EST , 6-1 and S-2

Corrected S-i or S-2
Items Source Test & Item No. ~~~ p-value Corrected p-value

6-1 Verbal
1 A~~T ~-6y 140 .85 .69 .77
2 AFQT ~-6y 71 .8~ .70 .70
3 AFQT 7-8X 101 .8~ .68 .60
14 AFQT 8A 35 .82 .69 .714

Mean 1_l i. .69 .70

5-1 AR
5 ~FQT 5-6Z 78 .714 .70 .611
6 .AJQT 7-~ C 73 .80 .68 .58
7 AFQT 4 6~ .79 .70 .67
8 AFQT 6 ~6 .92 .68 .118

Mean 5-8 .69 .59
Mean l-8 .69

6-2 Verbal
1 AFQT 6 52 .85 .70 .69
2 .AFQT 7-8X 39 .84 .69 59
3 AFQT 5-6Z 9’?’ .86 .69 .76
14 ~~~~ 7-8x 71 .83 .68 .66

Mean 1-11 .69 .68

S-2 AR
5 APQT 4 52 .81 .71 .59
6 AFQT 5 56 .8~ .69
7 AFQT ~-6z io~ .80 .70 .L ~08 APQT 7A ho .8~ .67 .~~ 1

Mean ~-8 .69
Mean 1-8 .69
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In all instances, the EST was administered before the operational
AFQT. Samples were to be stratified on AFQT (25 cases per decile for
samples 1 and 2 , 20 per d.ecile for the other samples); hence , cons ide r-
able over-testing was necessary. AFQT percentile scores were recorded
along with Verb al and. Arithmeti c Reasoni ng standard scores obtained from
the AFQ.T items to permit computing General Technical (GT) Aptitude AreaS scores.

Testing was terminated before quotas for Sample s 3, ii. , and 5 bad
been filled . The following adjus tments were made to comp1et~ the samples :

1. In Sample 3, 8 cases were randomly duplicated in the 10th
decile , 2 in the 8th , and 4 in the 5th .

2, In Sample 4, order A , 10 cases were randomly duplicated; in
order B, 13 cases were randomly duplicated.

3. In Sample 5, no cases were duplicat ed , but 5 excess cases
from the 9th decile were retained against an equal shortage
in the 10th , and 13 cases from the 2d. decile were retained
aga inst an equal shortage in the 1st. These adjus tments
distorted the distribution in Sample 5, but were at levels
where the distortion in phi coefficient, tetrachoric r, and
percentage of correct placements should be insignificant.

RESULTS

RElATIONSHIP OF SHORT EST TO AF(.T AND GT

AFQT, GT , and EST score s were th terco r related. in samples 1, 2 , and
3. The two short EST forms showed very similar resu lts , with correlation S

coefficients of .80 and .81 against AFQT and .88 and .89 against CT S

(Table 2). The current operational EST-li- (118 items ) rroduced slightly
higher correlation with AFQT (r = .86) but lower cor re i.ati on with Gi’
(r = .81). In an earlier study by Bayr off and Thomas (2),  the l~8-item
EST produced a coefficient of .83 against AFQT 5 and 6.

S In the app lican t sample of 200 (Sample 5) administered the S-i form ,
coefficients were slightly lower than for registrants -- .’?’14 between EST
and AF(~T, .82 between~ EST and CT. The more restricted ran ge in this
sample as indicated by the smaller standard deviations of all three
var iable s would. seem to explain this drop . The restricted range in turn
could be a result of the method of adjusti ng for the shortages in the
top and bottom deciles .

Correlation coefficients between the two alternate forms of the EST
obtained in Sample 1i. were .80 and .81i (Ta ble 3).
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Table 2

PREDICTION OP AYQT SCORE S

~EANS , STkNDARD ~~VIkTIOI~S AND FP.CDWT l~ 1’~I~ICORREIATIOM COE~YICIE~TS FOR FOW~ ~~LES

M S.D. AFQT GT

Sample 1
(N~23o Registrants)

AFQT 50.06 29.23
CT 93.80 22 .26 .90

5-1 5.51 2.53 .81 .89
Sample 2
(Nr ~250 Registran ts )

AF~T 50.21 29.25
CT 99 .02 22 .11 .90

3-2 5.117 2.57 .80 .88

Sample 3
(N~2OO Registrants )

AFQT 11.9.31 29.111.

CT 99.15 21.86 .89
EST-Li. 214.20 u.8i .86 .81

Sample 5
(N=200 Applicants)

‘AFQT 50.56 27.09
CT 101.61 18.85 .87

5-1 5.91 2.22 .711. .82
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RELATIO!~9Hfl’ o~ 16-ri~M ~~ST TO A~~T AND CT

As stated in the description of the samples, provisio n was made for
obtaining data on a 16-item test. In sample 11, both forms of the short
EST were administered to the same individuals; half the sample ( li-A ) were
given S-i followed by S-2; the other half (4B), 5-2 followed by S-i.
Each individual ’s scores on the two forms were combined and the resulting
16-item test was correlated with .AYqT and. GT.

Correlation coefficients of the 16-item test with .AFQT were 3 to 6
points higher than those of the 8-item tests. SimI1~Rrly , the 16-item
test yielded coefficients against CT 3 to 6 points higher than those of
the 8-item tests. Data are shown in Table 3.

Table 3

INTSRCORRELATIONS OF PREDICTOR AND CRflERION SCORES
IN T11J0 SAi4PL~S CF 200 REGISfl~AI~TS EACU

M S.D. P.PQT CT 5-1 S-2

Sample 11A (s-i before S-2 )
A~~T 49.92 29.03

CT 100.24 22 • 12 .87
S-I ~.93 2.34 .75 .811.
S-2 5.911 2.20 .72 .82 .30

51+82 11.87 4.31 .78 .88 .95 .911

Sam’le Ii-B (S-2 before s-i)
.AFQT 50.21 29.24

CT 100.23 22.23 .89
S-i 5.75 2.52 .80 .86
5-2 5.55 2.51 .80 .87 .811

51+82 11.30 11.82 .84 .90 .96 .
~~~~
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PREDICTION OF QUttLIF’f INC SCORE ON AF~T

Major concer n of this exper iment attached to the abilit y of the
short EST to predict passing or failing the AFQT at the established
qualif ying score of the 31st percentile . Three statistics were used
to indicate this prediction : phi coefficient , tetrachoric r , and.
percentage at’ individuals classified the same (pass or fail) by both
the EST and the AF~T. Using each of several cutting points on the
short EST, the three indices were computed against pass-fail on AFQT
for four of the samples . In Sample 3, only two cutting points were
used , 25 arid the operational qualifyin~ score of 28. Results are
~ho~.-n in Table ii .

Highest validity for pass-fall on the 8-item tests as determined.
by phi coefficients was for a raw qualifying score of 5 of S-i and 14
on S-2 . This finding was based on the two largest samples (1 and 2)
in which the phi ’s were .75 and .72 respectively. These qualif ying
scores were supported by tetrachoric r ’s of .93 and .92 , respectively .
In Sample Ii- , the same qualifying scores (5 on S-i , 14 on S-2) resu1~ted
when the test 01’ concern was given first. Support for these cutting
scores was also found in the percent correctly placed- -89 percent in
Sample 1 (s-i) and 88 percent in Sample 2 (S-2).

Both the short tests at op timal cutting points were superior to
the operational EST-14 at the operational cutting score when evaluated
by means of the two coefficients used here as weLl as by percent S
correctly placed. With qualifying scores of 5 on S-i and 14 on S-2 , S
the superiority extended from 8 to 11 correlation points for the phi
coefficients , ~ to 6 points for the tetrachoric r ’s , and 6 to 7 per-
centage points in terms of correct placements. However , a cutting
score of 25 on EST.1i- was superior to 28 in this 3ctmple , and also as S
good. as results with the short tests .

The 16-item test was somewhat superior to the 8-item tests as In- S
dicated. by phi coefficients, tetrachoric r ’s , and percent correctly
placed . The highest validity in terms of these three indices was for
a qualifying score of 10 when S-i was given first , or 9 when S-2 was
given first. In either case , results were the same : a phi coefficient
of .77 , an r of .95, and 90 percent correctly placed. These values
are s1ight1y~~~gher than the corresponding values for the 8-item tests
in Sample ii , as well as in Samples 1 and 2.
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THE P-VAUEJ

As prevIously sta ted , the items comprising the short EST’s were
se1e~ted to provide p-values as close to .69 as possible . Inasmuch as
these p-values bad been based on several different sample s obtained
f rom 1’ lye to twelve years ago when the items were part of 100- or
300- item tests , the values were recomputed on the present samples.
They are shown in ~~ble 1. For both S-i. and S-2 , the mean p-value of
the 8 items was approx imately .65 , jus t four poin ts below the .69
M’iC~thslly obtained. When items were examined by type , however , the

S Verbal items ma intained on the average the original p -value , whereas
the Arithmetic Reasoning items fell to .59 in one form and .63 in the
other. Why this should occur is not clear ; one possibility to be in-
vestigated is that the time limit allowed (5 minutes) was in sufficient ,
and haste on the part of some examinees resulted in increased errors on
the items placed last , which were Arithmetic Reasoning items .

C0NCLT.~ I0N3

The 8-item ES~ , when correla ted with scores on A?~ZT , yielded
produc t r~ioment correlation coefficients only sli3htly lower than that
ob te.thed with the I.)8-item EST-L For predicting the 3~~t percentile
qua1i~ying score on AE~ T , the best cuttin g score 3 on t~ 8-item tests
were superior to the operational cut tins score on the ~-item ~~~~~~~~~~~~ S

~~~~~ by three indices : phi coefficient, tetr~choric r , and percentage
of men placed correctly . The validity of the 16-item test was slightly
higher than that of the 8-item test on all Indices. It would seem ,
therefore, that short tests made up of items of nearl y the ~:.ne p-value
and. appropriate to the qualification score of AF~.T might be a suitable
replacement for the operational ~S-it em EST.

Since the guessing factor is likely to have serious impact on such
a short test , it was decided to edit these short EST ftrms to reduce
the guess ing factor . AU items were changed from 4-choice to 5-ch ce.
Another tryout , with less elaborate sampl ing, will be g iven these cc~itedforms .
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